In this case report, we present a female patient with neutrophilic dermatosis (ND) occurring as palpable purpura after using montelukast. Neutrophilic dermatoses (NDs) are characterized by skin lesions in which mature neutrophils are predominantly located in the epidermis and dermis in the absence of any infective pathology. Classification of the NDs is based upon the recognition of clinical and pathologic features, as well as the identification of associated diseases, like Sweet's syndrome, pyoderma gangrenosum, generalized pustular psoriasis, and Behçet's disease. Cutaneous findings in NDs are variable and can include vesiculopustules, plaques, nodules, or ulcerations. Drug-induced NDs are not uncommon, but ND with palpable purpura is uncommon. The current patient appeared with a rare presentation as palpable purpura without vasculitis regarding ND. It is important that this is the first case report.
Introduction
Palpable purpura is one of the major clinical findings of vasculitis resulting from inflammation of the small-or medium-sized blood vessels in the skin in rheumatology practice (1) . Common vasculitis mimickers are pigmented purpuric dermatoses, macular purpura due to chronic sun exposure, glucocorticoid therapy, trauma, anticoagulants, inflammatory disorders on the lower extremities or other dependent sites, arthropod bites, scurvy, platelet deficiencies or dysfunction, cholesterol emboli, septic emboli, systemic amyloidosis, strongyloidiasis, purpura fulminans, livedoid vasculopathy, and hypercoagulable and thrombotic disorders (2) .
The term 'neutrophilic dermatosis' (ND) was initially used by R.D. Sweet in 1964 as 'acute febrile ND' to describe Sweet's syndrome (3). However, over the years, this terminology has been adapted to demonstrate non-infective dermatoses that exhibit a predominantly neutrophilic inflammatory infiltrate and respond promptly to corticosteroid therapy. Largely, dermatoses with associated vasculitis are not included in this spectrum, though some researchers also include them under this broad entity. As histopathology plays a pivotal role in the classification of this group of diseases, which are diverse in their etiology, ND is a histopathological rather than a clinical entity (4).
Cutaneous findings in neutrophilic dermatoses (NDs) are variable and can include vesiculopustules, plaques, nodules, or ulcerations. The pathogenesis of NDs is unknown. It is believed that these disorders represent a state of altered immunologic reactivity (5).
Drug-induced exanthems are the most common cutaneous reactions to drugs, responsible for approximately 90% of all drug rashes. Other common cutaneous drug reactions are urticaria/angioedema, hypersensitivity vasculitis (palpable purpura), exfoliative dermatitis/erythroderma, Stevens-Johnson syndrome, toxic epidermal necrolysis, erythema multiforme, fixed drug eruption, symmetrical drug-related intertriginous and flexural exanthema, phototoxic eruptions, and photoallergic eruptions. Uncommon cutaneous drug reactions are pemphigus, bullous pemphigoid, linear IgA bullous dermatosis, acute generalized exanthematous pustulosis, lichenoid drug eruption (drug-induced lichen planus), alopecia, cutaneous pseudolymphoma, acral chemotherapy reactions, and drug-induced lupus (6).
The current patient appeared with a rare presentation as palpable purpura regarding ND after using montelukast.
Case Presentation
We report a case of a 56-year-old woman with asthma. She had had asthma for over 15 years. She reported taking inhaler salbutamol, salmeterol-fluticasone aerosol, and theophylline capsule in the last 4 years. Oral montelukast (Singulair; Merck Sharp & Dohme (MSD), New Jersey, USA) (10 mg/day) was added to her therapy 3 months ago, and she reported using montelukast regularly. She was not using any other medications. She was admitted to the hospital due to lesions on her legs. There was a pruritic and palpable purpuric rash over both lower extremities, and the size of the purpuric skin rash was 2-5 millimeters (Figure 1 ). The skin of both lower extremities was involved, but the lesions spared the mucosa. Her body temperature and physical examination were normal. We first investigated for the presence of vasculitic diseases, which could be the reason for the purpuric skin rash. There were no positive rheumatologic findings, like Behcet's or inflammatory bowel disease. When we looked at her medical history, she did not have a history of upper respiratory tract disease or renal disease. Laboratory investigations revealed neutrophilia (19.48 cells/mm 3 , normal range: 2-6.9 cells/mm 3 ). Proteinuria was not found, and p-ANCA and c-ANCA tests, ESR, and CRP (respectively, 30 mm/h, 0.17 mmol/l) were normal. Urine and aerobic and anaerobic blood cultures were negative. At the same time, a skin biopsy of the purpuric lesion was performed. The patient's salbutamol, salmeterol-fluticasone aerosol, and theophylline treatments were continued, but montelukast was discontinued on the second day of admission. At this time, methylprednisolone (40 mg/day iv.) was initiated and given for 3 days, followed by oral prednisolone (32 mg/day) for 1 week. The prednisolone dose was tapered by 4 mg/week, and ultimately, prednisolone was stopped. The skin rash improved within 48 h after methylprednisolone treatment. Skin biopsy showed that vessels were seen around a dense accumulation of polymorphonuclear leukocytes. Vascular infiltration of polymorphonuclear leukocytes and fibrin deposition were not seen in the vessel wall (Figure 2 ). These features support the presence of ND.
The follow-up at 6 months did not show any recurrence of the skin rash. Our investigation revealed that the most probable cause for the purpuric skin lesions was montelukast. This asthmatic patient did not have another coexisting disease, and in the third month of her montelukast treatment, ND appeared.
Discussion
The Naranjo algorithm, or Naranjo scale or Naranjo nomogram, is a questionnaire designed by Naranjo et al. for determining the likelihood of whether an adverse drug reaction (ADR) is actually due to the drug rather than the result of other factors. Probability is assigned via a score, termed definite, probable, possible, or doubtful (7). The score was "5, " which means probable ADR.
NDs are characterized by skin lesions in which mature neutrophils are predominantly located in the epidermis, dermis, or appendage in the absence of any infective pathology (8) . The non-infectious NDs without vasculitis predominantly involving the epidermis are pustular psoriasis, drug-induced/acute generalized exanthematous pustulosis, keratoderma blennorrhagicum, Sneddon-Wilkinson disease (subcorneal pustulosis), IgA pemphigus (subcorneal pustular dermatosis type, intraepidermal neutrophilic IgA dermatosis-type), antimicrobial pustulosis of the folds, infantile acropustulosis, transient neonatal pustulosis, and those predominantly involving the dermis are Sweet's syndrome, Behçet's disease, pyoderma gangrenosum, bowel-associated dermatosis-arthritis syndrome, inflammatory bowel disease (may also have small vessel vasculitis), neutrophilic eccrine hidradenitis, rheumatoid neutrophilic dermatitis, neutrophilic urticaria, Still's disease, erythema marginatum, and hereditary periodic fever syndrome (8) . NDs cover a very broad group of diseases. The prototype of NDs is Sweet syndrome (acute febrile neutrophilic dermatosis). In a study, 77 patients with Sweet syndrome were evaluated. Eighteen patients (23%) reported a preceding infection. A total of 41 (53%) patients were classified as having classic Sweet syndrome, 27 (35%) patients had malignancy-associated Sweet syndrome, and in 9 (12%) patients, drug-induced Sweet syndrome was considered (9) . Drug-induced NDs are not uncommon, but ND with palpable purpura is uncommon. We found only one case of ND that was associated with palpable purpura as a drug reaction regarding clomiphene citrate (Clomid), accessed via the PubMed and Google Scholar databases (10) . We report a case of ND that was suspected to be caused by montelukast. Montelukast is a leukotriene receptor antagonist. There was no report about leukotriene receptor antagonist-associated ND.
In conclusion, the clinical presentation of vasculitis and ND could appear as purpuric skin rashes. ND should be considered in the differential diagnosis of palpable purpura. In addition, it should be considered that montelukast may cause ND. 
